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(57) Abstract 

DNAs or genes which participate in Parkinson's disease and are useful in the diagnosis, treatment, etc. for the disease. These DNAs or 
genes are those comprising the full-length base sequence represented by SEQ ID NO:l or 2, partial sequences thereof or base sequences 
hybridizable with the chains complementary thereto and participating in Parkinson's disease. 
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31 2 6 0ii N ||»J 1 4 ©P C RBtlON 1 a I V #J |g $ ft # 

^-rsifcSi^So 

H2 9iit @^A, PD&^&tf AR- J Plf© tusi^R /Js 

it 3 o Htts AcDmm&m'hm&MMftwz 4 l; -ru? y 

18 3 ItA^ PDItStFAR-JP ( |f©SNv 

a # h^S'^i * ^ a y ^ o * h l tz & $ ft m t el 
% 3 2 m x * v > 4 air 1 0 © p cRii^ ;hm* 

£3 3ilt ^KiEjajft Hydropathy plot L 

tz V 5 7 0 

t£3 4Htt,-3 6 6 <4®Argi)STr p'slj|tS©l;ftlK a 

«w**is-r4ai©«A©jB!6 
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^ - * > v > ^ njc ^ & ^ - * > v > m & , iie 95s as vsa 

q 2 5 . 2 - q 2 7 il t t£ & T - * - D S 4 3 7 £: 

D 6 S 2 6 4 ©Eg© 1 7 c M<Dftt$b®&izM&T Z Z t.ififtii> z> 
tz (Matsumine et al., Am. J. Hum. Genet. 60( 1997)588-596 ) Q 

© t* & § c 

«*ttftSLT*jRA4:^»r$nx * ©ft fcfitttift* tatfrU 

»lBI**OW- Lfc$fcf8# (IfSlFlf A2«) ®4V AD N 
AfctfU 6#IM7-A-©-of^D 6 S 3 0 5 £ ffl ^ 

to 
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&2H «fc D , D6S305 <DmmRV&%<DD NAr>7 

U - h *» e, ig« $ ftfc tK *# D N A x > 7" u - h t» fiiffll £ ft 

D 6 S 3 0 5 # * £ L T ^ 3 C £ Ej3 U £ 0 

2 : D 6 S 3 0 5 AEgrJt©*? 'J— 

^«|J 1 it), * JR# t: 14 t - * - D 6 S3 0 5l:»f5t§^V 

Satfi^jPSSI" -5 nJi&.tt#fcS„ ^d-e, D6S30 5©-g|5© 
<tatEflJ**j"t 57>7iJ 96, oooi®^; 

A*fM-*»&&SiEfi:t h^rVA7>f77'J - (Keio t h BAC 5 -f 

mi 10kb©^g$fr&ft5y;AifrKB76 1 D 4 h 
KB 4 3 0 C4©-o0^n->#f#f>ft£ o 

& iz , Cft?)©^VAitM-4'{c?^S-rsiifE : ?©x^v>©rM- ; & 
l«tSiftti^V> h7-y t>y^frofc„ x 7 v > h =7 y f 
>^(4, i^V>H7t>^y^TA (GIBCO /BRL ) fcfflVK 

ABrM-tt^j 1 10kbfc*«C^Jipofct4fit)6f, M£ft 
x * v > (4 J - 1 7 £ It T- & o o 

ft^T's C ©x £ V > J - 1 7 CD JfiSEflJtCS^ § x :©i^V 
>J-17g#£iSli-f*fc«>®PCR7 , 7>fv- (J - 1 7 
Inner) SI/BAC KB7 6 lD4^f >71/-FI:tti^V 
> J - 1 7 tRgti'f > h o >©JI*ffifllS»£.U ?Oi?y$ 
SCJ-l 7££ir»r#£teli?-*fcto©PCR7 , 7-fv-- ( J - 
1 7 Outer) © 2 SJB© 75 -f v-tJ h L, 1 
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i30t^t at, ^ ( U-> 1 ) , S ( l/-> 2 ) sr>-£^ 
(U-> 4 ) ©iflAy; ADN Afr&ttP CRji^ASMftS^tifc 
©CftU **tDNA (U->3) j&» 6» tt± < fttufr? tzo 

$oT, tt'J>& < h & £}Ifc^c7)x 7 v>J-l TCffil 

A^-ticDNA»$$Kt4t«), cDNA^77 U - £ 
#itf£^ £7 7 ij - - > ^fcfjo fco ftft^lili, jE# t hJfelE© 
JHSVWftSJ© cDNA7-f 7 , 7'J-^D->f 7^|Ut) $t A 
Lx 7*D-7*i: LTttx £«09 2 Tf# tlfcfcitfi^CDx* V > CD 
-SJ-efeS J - 1 7®rit^^lc7)7'D-7'i:L-Cfflu-5hJ±(c, M. 
£ c: £0 r d - y % m w tz m l ft. x 7 y - - > y T- $ e> ft tz ffi& 7 u 

txm^tzo * CO %£$k x I4Hl:^t7I©cDNA [ H F B 1 , 
3, 4 , 551>'SKM1 , 3, 8 ] t> ft tz „ Gitt 7 o - > CD 4 
> It — h DNA$TM*lix ^^-^^65 7 , 70-2i (FlOi 
n n e r : 5 ' -AGCCTGGTTAAGTCCAAGCTG- 3'SVR10inne 
r : 5 ' -GAAGGTCCCATTTTTCGTTTTC- 3 ') £fflOTii$iUfc 0 

> 7'&C: «t D lfi?ffiSiB5y©yi^*ff o tz 0 7 ;H2fl|® 
fc^tSfcoTfcfcx Z. ft C, 75 W "7- £ rfJH&GD* y h [ABI PRISM 
labeling kits ( Perkin-Elmer ft ) ] ftffiv^ |f^T-i7;U: 

Applied Biosystems ®j r a B I ^7^ 3 7 7 D N A v — 7 
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X > V - J tiDff^fc, 

* CD IS 31, 7|(DcDNAH:|4H:fati^{)0||l:^o 
TMfco i ft e> © o S K M 8 tt 2 9 6 0 Jggfr £ t) N ^ 

OffiSiB^J^t: 1 3 9 5 Jg£ (n t 1 0 2-n t 1 4 9 6 ; »Jh3 
F>^aftUnt 1 4 9 9 ST) T* 4 6 5 fg © 7 = y gggB?iJ e> 

%tzs ±!3cDNAifron'4iH (HFB3, 4SU t SKMl ) 
3 ) fc:o^TB\ nt 6 3 6 - 7 1 9 ^84 i&S (bp) L 



ft s *I6?tioT3-l { *ft41E1^ 4 6 5 {® CD T 7 ^ y @£ 
EW*6 &£^SHcD-5 N*«j5fi| ( 1 

72i(D7 ;i/ * - > £ T- ) T* > »5fac^tl5iH*f >i:if 

c ©a t: ^f^- > ttniart t ^fs t & o fc g a h * r s o t a 

So Wxli7;i/7A^ jRtfe-tt 3 paired helical filaments 
(PHFs) * x > V >#UC*W 5 Lewy bodies m# 

y 3. ^ * ^ > fit ft t % * 5 c: t # *n 6 ft x ^ & o *cd**-Xah: n 

D £ L X v t* ^ ^ > II £ t , 7Dr7V-A|l:^|4 

3 © a hT * > [i) ± ® £ £ t Ji 4 8 £ i CD 'J v > g £ # T * 
£h£ftT£ ±g3g6KK*HN-C t» 4 8f ilCJ S?>##£T 
5 fcttt, ^CDgy^ (0iJ^ti* 4 4 ~ 4 8 # N SIF 5 1 #) CD 7 ^ y 
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£ ft £ # , 7 3 m E Hi n CO T i J gJIE^iJ (c £ ^ T a t" * ^ > © 
ffl Ptt i± 15 i: £ ft& -J, C*S|tt3£ (4 1 8-449 

Cys-X 2 -Cys-X 9 -Cys-X 1 -His-X 2 -Cys 
-XrCys-X^-Cys-Xj-Cys^SlT^^ c©ie 
fllti\ ^>'^70 (SIB L SIMS© fig • #{b£ 

^S'J>^70*'-t^-7 (Cys-X 2 -Cys-X ( 9 _ 3 
99 ) - C y s - X ( ,_ 3 ) -His-X ( 2 _ 3 ) - Cys-X 2 - 
Cys-X ( 4 _ 48 ) - Cys-Xj -Cys) ti«)TSHLt 

l ^^ox, #.%mm&n&, > ? 7 * >^-iat 0 

- > 

hu sBUMJ 2tfHtitzooHiy;A^D-> ( K B 7 6 1 
D 4SVKB 4 3 0 C 4 ) fcttx*y > ( J - 1 7 ) Mft^jft 

ti^ip^fect, * © ^© x 7 v > gg^ij £ ^ tr ^ y a m ft £ m 3 
tztb, fc^SSfclT'ttx b9I3 c D N At 77 U — <0»tt^ d — >o 
7^I^^X©^tuSKM8^7D-7i:LTs 9 5, 2 3 2 
^0->H5;^"yA7O-7iJ - (Ke i o t hBAC^r 

U > if £ ft ra fc o ffflg^s Iff (3 2 4 ffl © R§t£ 7 P - > #f§ 
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£ it s c d n a (D mmm o n * ^ as # a x * v y 1 c « i r § 

Ht4^ n-y £f§fc c 

^8 (BEES) Ic «t 0 &x £ y >0^£&tf#x ? 
V > t f S > h d > E5U o» * fj o o * ©US Six x * y 
> 1 - 3 , 5, 6, 8~12{iCtif>©25fi©BAC^D->£D 
l>t"ftfrfc tfc J - 1 7 ttx* y > 7 LT^ 

Genome Systems Inc. ©ItS^/'AH/^ij- ©PCR^^'J 

ft 7 ^ t\z £ % mtziz 2 -d (Dm&t u-y^ntzo mm 

0 77^7-r)t-^>^a(at), 2 7^P->©BAC-DN 
A^r>ri/-M;LT, =&x£ y y b*<Di%&j y P o y ©i« 

BAC*D->fcJU 77>f?-?©^©47D-7i:Lfc^iJ 
£ U * ^ H 3 d - - a 7 y ^ ^ -tf - y 3 > & (- j; 19 f± # ft t fc o 

-©MMfci 1 ©^ V > h -f > h d y (Dffif&ftW 5» 

t * £ & if B 1- T- & & > 1 2Ox^V>tf0|||;fe§^f|;X^ 
1 1 © y h □ > A* 6 fl| j£ £ tlT O -5 £ t # m b iC & o fc o £ 

n&x^v>t-f >hn * y h o y ©J&sie 

?(lttBU^ L ft D T fe -5 #s 111;, x^v>M> Fd>©|^ 
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H«'J 5 : f J A D N A x 0 V > gfl # © M M SB n © MU 

mmm 4 z~w<b friz* -otc^w >^^<Di^mim^mm 
^ v > © 5 ma ^ 3 ' on is»© >f > h d xD^min izm~3< ( - 

Lf:DNA^T>7l/-M:LTPCR^Hf:o ## © & Id , $ 

mmmizm^tz ^ ii©ig*iH^j^« 2 dtet&ir 

3o 
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±ISP C RJSttWT©«fc LtfT^ fco (10ml) * 

1 0 OngCDDNAs lxPCRfliii [5 0mMOTris 
-HC1 ( p H 9 . 2, 2 5 °C) , 14mMO(NH 4 ) 2 S0 41 
1. 7 5 mM©M g C 1 2 ] , # 3 5 0 juM<D d N T P , & 0 . 5 
#M_©7"7-f T-&tf 0 . 3 5 MfccD Expand Long Taq XV* 1 ? 
-•if (Boehringer Mannheim ft) ^atU PCR^ft : 9 4 °Cf 
3 0 # , 5 0 ~ 5 3 °CT" 3 0 # , 6 8 °CT' 3 0 #~ 1 # £ 1 ^ £ 

LT^it 3 5 y<t ^;m«BLfco 
( ^© 1 ) 

M(c&, £ ft e> »S*#© a JfiifJc «fc D^y ADNA^ilLttS 
SkltfflUStftt, g2077^?-t9 h0^x^V>2, 
3, J-l 70t-, J-n7^-SUx^v>8©5 'II 
t 3 '«or7^7-lr^Sffl^xPCR|iStTofc, ^©^ 
31 £ H 3 m ic 7* 1" „ 

^3 mi d, v >&#©fc« (u-> i ) s mm ( U- 

>2) Stfja^ (u_> 4 ) ©y;ADNA^IHf;^lt 
*^V>tlSt5 £81 £ ft T £ !K £ ft <b © D N A £ & 
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3 , 4, 5, 6, 7 tc^ii-r < n&n 

StCx ±8Btt A D N A fcftJRBga EcoE I'tSft L 

£fifV^ P T-.7 LfecDNA7D-7SKM8^fflMT 

ft#owaavjEmTtts < t i> 8ai©e c o r i wM-^mtb 

$ ti it © fc ft L x Jft#fctt4ffl©»rJtLfrJ&W£*tfca»ofc ( H ^ , 
*tttftHi£ft&#ofc 41CE c o R I Bfrtf-£fv-r) o ftoT^ d 

(*© 2 ) 

^ JIB 08 6 £ & , g^tt;*- * > v J4*!6RJ!S1£? #fc 

LT ^ 3 c h #BJ3 6 frfc & -p o ft fcSSHBite^ 

£ ©£ * 5t£ -f 3 % (C, SU © 0 # £ #J T Ir] £Mc || |£ L 0 

SOSftOtfV A|¥*f*fTofc. ft, 6 A©5fi^^^© 3 *> 2 A© 

ai&ttttur^&ofc^, ^©fife© 4 A®jE&»tttti>r*ifcg^t4 

2 A©ttff«c5a*auf*sjai*#t a 2 a©****) ©y; adn a 
zmmtbs mums tmrnoxmiz & *j^v>tasti 

:^-<v-£ffloTPCR£fir^>fco * © JR £ $ 8 HI £ t> t o 

2 ACltO^/ A D N A (b- 
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ZmU ( U-> 1 ) Sr>'2A©»S0DNA ( U-> 5 6 ) iz 

C © -5 *>©-A©£«#<7)j]iijMIII <fc D . mm AGP C?££ffl 
UtmRNAftiiUL, 4Ilmg©mRNA5 Titan TM one 
tube RT-PCR System kit (Boehringer Mannheim ic 5 0 "C 

T- 3 0»Sr7Uttl, SJ&iSfc*©!; i; ffl ^ T JI £ Inl © 7* ^ 
( IS?'J3t lOnt 35 1-nt 37 1) 5' - GGAGGCGACGAC 
CCCAGAAAC - 3 ' R 15 fa © 7* 5 -f (|d?ijg| 1 © n t 9 6 3 
~n t 9 8 3 ) 5 ' — GGGACAGCCAGCCACACAAGG - 3 'tftCPCR 
&fr -? fc„ PC R 9 4 "CT" 3 0 H\ & Uf5 6 °CT 3 0 f>\ 

M(3 6 8 0 CT 1 ^t^^-f *;i/*£8M 5 @Hffitfco d©«Hc 
LT1# e> tifc P CRlfttot c D N Affi*i2^J-S:jS?tff Ut^i 
$ ^ 9 m t ^ f o 

H 9 12] J; D s CO|f0raRNAT(j:x^V>4iP^(:^^L, 
^^v>3i:x^v>5#iig!i^^bTVNSci:**W5»*»lc&ofco 

X ftffll 8 : &f||B)ft l:^lt4*lfe^mRNAO?gI 
*^B^itfi^©mR N A [Po 1 y (A) + ] tft b©&M 

+ fcifoeftl63HLTV^A»*»|^*», yy^»K-J - 1 7 

^ fc J IT > 7* P y h 5 ff o fc o 
M t (is £*£$$© 7 if > 7* o y h £ * □ - > ^ y ? a «t 0 Bg A 

J - 1 7 £ ffl i^Txa7;U:^l;Tyf >7"D 7r ^ > 7' £ 
fro fee ^(Dfemzm 1 0 0fi^ 1 HC^to fts II 1 00* 



26 



WO 99/40191 



PCT/JP99/00545 



( (a) iz7r,tmm&s tfrbrntrnm, mm, m&m, m 
m, mm, xmsheusn® ; mm (b) iz^tiiait 

fMc^E, Sw, fl&Sg, JJft, ffFK, *K, M;|5]|l (c) 

Iff, #fit©«-£&So Sfe, lint (a) t^-TJfl«tt, & 

fr&^t/MH, lift, fttt, &mm t mmm, mmm, 

mm, ±m, mm, famrm, * 0 

*U Ar-;i/*ttf4. 5 k bOmRN Atf^ifJ^tifetf, 

& ft Su aUfctt -Ji^ < JSSLT^SC i: «3 fee 
HM'J 9 : gifted v >*Jft#fc *Jit <Z)» 
(*© 3 ) 

Lt»SkLTffl^Si:kt, ^St^l-^-ijD-^^u^-f h'77 
-i , "* , -*t£ffl^TPCRiflg£fTofco 
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r^TORtottJJlTOttfcLTfTofco 2 5 /z 1 
ii, 50mM©KCl, lOmMOTris ( p H 8 . 3) , 1. 
5mMOMgCl 2) 0. 0 2°/ o fflf7f>^ 7* 7 -f ^ - ^ , 1 
Onmo lO^dNTP, S(F2. 5 IfiCAmp 1 i T a q G 
old DNAI'J ^7 - -fe* ( Perkin-Elmer Appl ied Biosystems 
Division) ±t tc t T 4b' D . P C R : 9 4 •CT 1 0 ft m <D 
mW<D£&l~3\ffi% s 9 4 "C-C 3 0 »BBx 5 5*Ct3 0«>H, 7 

2 °CT- 4 5 £ 1 -y- 4 7 ;b i: t T £ It 4 0 ^ 7 )\y ff U s *fc T? 
7 2 °CT 1 0 #Ha©g^©x 7 XT y */ a >£fT^fco :0ft L 
Ti^HfcPCRlft^, lUbx^ v 9 AT-^fe L£ 2 %T#o - 

3 n t jj* r o 

Lfcifilr (U->6, 7) Jctt N y > 5 fcffiJSS-f *W#CDJg« 

MC±IB*tt#0'5 fc>*-*>V (fg 1 2H>^co 6 fcffl 

StS) Sl5^©jii©^VADNAS$iJ M |EcoRIf«ft 

h $ ff H s PTf7^;HfcDNA7D-7SKM8 4fflUt 

it-tf > a 4 7' U ^ -f -fe* - v s > £ f7 0 i: 3 6 s 3! 1 Amizmtm. 
b> Jft#0#fc-Ctt'J>& <h&8fI<DEcoRI Br Jt # H, & £ ft 

l^lil^tl&^ofc llCDE c oR. I Kr * jj* f ) o^oTs d © & 

C fit EST 

mmm 1 o : =g*Ptt/s-*>y ^^j&^t^its^^wiafi?® 
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mmm 9 as ffl^Ti^tttsiK* fro t 0 mm 

izit s mi 5 ic^ttii^^t & ^ - * > v >m&%(D 

Btt±<^&tiaA»ojt. 

H«|J 1 1 : £*£&^-*>v S-^JSWia-is^O 
5 ic »J ©«#*.^T£JB0!l9£|gt*icfSSfc£fTofc, P ffl iz j± , 

■as 1 7 ic^tiiis *t*f^i4/i-*> v >mm%(D%.m<D 

V J Aitf £fr o fco 5 A © 51 SI fcfe © 5 £ 3 A <& ft SU* **' tt 

stffeofetf, -e©flfe© 2 A®5a^Wj*(i, ^fh**^^- 

DNA^iSU, HJfifcl 9 tM©£&(C<}; D, &x*V>C« 
St577>f7-Sffl^tPCR4tfofc. ^©^f^ll 8 11: 

^JfiW 1 2 : S^tt^-*> V >jRA«-ti5(t5*«Wae^© 
g|57>^^ (*© 6 ) 

g 1 9Bt:^-r*mBi*^r-r*«^tt^-4r> v>*js*©afeK® 
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X(D9l%ffim<D *> % 6 A<DR%1$m&mftT:&^t:ft, -£©ffe© 2 
i: |IJ4f © £ St t <fc Os §i^7>t|iit^77^T-5fflUTP 

CR^^fofco zcD&mzm 2 0 at** o 

( U — > 4 , 8) t & , x^v>3^ckI>*4(=ig^-r-2>gP^©JSS 
£|5#*£ (*© 7 ) 

s t= sy © ,m * ffl ^ t n«y 9 tmmizmzk* n r> tz „ mmiz t± % 
i2 1 Ht^r*3Ria*-«rs«^ffi^-*> v > as ,<&#©£&© 

V S kMtirZ'fi-oito ft, itCiili^fti^lfAt-ife 0 > 5 
A©ftH«©9*> 1 Aoa^lijttTifeofcis, f ©ft®4A£0 

© t= <fc 13, &i^V>l:filtS77^Y-^^TPCR 
4 fir ^> & o * © £ HI 4 $ 2 2 m £ ^ f « 

(l/->2~6) l=li s v > 5 tffilt 2»g|5^©^*iB?!J©ii 
0&l&± < % t> tltii ry tz a 

%mm 14 : x * y > 5 ©-^s^^^^^^^opi^ 

>fiSt©nSlACo§, K}£iE?'JP C RtSt «fc ot^l }f 
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?'J77^ Y- (M13 universal and reverse primers) ©IB?iJ£^ 

1 ^ 7 7-f ? - S y d N T P ^ Ultrafree-MC centrifugal 
filter (Millipore)£ ffl l^TP$£ L tzik, M SK L £ P C R H «5 £ 
Applied Biosystems 373A DNA sequencer * flj ^ x :* * > &$$ IS 

(1241) o ^24lOH±@ (N) (i N 
®**V>5©PCRgto£egEai&£LfclS*£s T® (M) 

tts ^mmftALMBTo)^ 7 v > 5 cd p c R.£«i£isjgi3.arfc^ u 

Mid t±x 1 Jgg ^£ {3 J; D 110^7; y> #1B?'J - G G T - 

( 3 K > 1 7 9 ) t, ft £ £ tl 3 , 7 U - A >> 7 h # jg Z t) N 
7 S 7 MM 1 8 7 C *j t> T ± 3 K > # Tl -fc o 7 7 U f- K & 
ZV^mZtiZT K ; m%mzm 2 50l;^to m*. r Normal j 
tt»£ffitt4»fi^<Z> DNA SIFT »ffifl|*s r Mu tantj i±. x 1 
& '£HM*t£iIfK^ © DNA St>*7 ~ 7 ^IB?iJ £ 

ft t s »2 3BtSt*S0*fit5it (11*3) © 1 ig« ^ 

T^ft^Moflitt (H4>4) 0»fi : fI$iBt5fctt) % N 1 a 

i v$ijpg^{4^i/f zftv tzo mm iz it m j&iz mm <d is miz x o s r 

7-fv-^$fflutx^v>5 4Jii^t!tt, PCRlH^Nl 
a I V (New England Biolabs Inc., Massachusetts) "C L fc • 
»6nftPCRi«3$3%y;i/ ( 2 % Agarose/ 1 % NuSieve - 
Agarose fi^wftL, ||<b x ^ i/* A X qJ*Hb L fc 0 - 



32 



WO 99/40191 



PCT/JP99/00545 



>2(iSMs 1/ -> 3 tt*£.«£*rr S»ttOiSl#, U->4ti{t 

SSI^tilfi^lix^ y > 5 T-ttN 1 a I Vfflttfc LT&iBqJ 
fi6t*0, NUIVCfiftlCtD, 2 <B©Writ ( 1 5 9 b p £ J; 

ae^tt 2 2 7 b P © i iciit^^o z<Dfflm®tii.frffiiz&h 

l£> *^5S^J©,«#(ix ^ v > 5 © 1 Jgg^&tz «fc S ^HS*^$ 

HM'J 1 5 : g^tt^-*> v >#i&#c;fctt£;$;£BJ!fc£^s.© 
Bie^n^Mft (sn) o#f^zXA*»i»!tu, *&wm 

«^tt^-^>v>#i (ar-jp) <§ 

#x ft«tt^-4r>V>*! (PD) ,€-# N STOAOl^ti'lt 

ffiMBfctt, 15*©PD«f s 3*OAR-JPJS# N &£t>'8 

2 &W&T-#Mjgfi^ ©x? V > 4 ^^{IcLt* □ K > 1 3 
8©^©6i©7$ygtf7U-Ai/7 h b T £ b X h y 7* U K 
>©fc#K 1431<07<;8tf}j'feLTU5 (truncated) 0 - 
7?> >r-7 3 CAR - J P.fc£fi 5 2 S©£ttJS#T?x* V > 3 ft 
IT* »K 5 81407; 7g?©&#7 U-Ai/7hbT9 6{4 
© 7" ^ 7 @gT" premature termination (l£ 7 ) lt^t„ 

*fcx fc^JStfUTtt, 2 M3S©^^* U 7 o-^-;u^.f$ (M- 
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p — i-)Vtfiit, V 3- 1" > izMt Z> v 0 7, ^ J >? d — i-;i/fn;^ 
^7 7 -r >T"SSL£±!3t£I£t©*Iw> iu 1 j£ M /Kit , avas 

© § gj it * x 3'-3'- v 7- ^ j ^ > *>* $? > £ ffl ^ fc t tr s; > - v * 

fflW FITCg^^fi-^lf^IgG (Dako.Carpinteria, CA) , 
etf^;Wb Lfe-V^trCV Ox IgG (Sigma, St Louis Mo) , £ £ 
If T K V > - P - y * > ( sigma) J: & tc ^ > ^ - v 3 > U 
£ ft M Ml ( confocal ) IB ft ft M R C - 1 0 2 4 ( Bio- 
Rad, Richmond, CA) T*l^ Itllbto C ti <*> © M« $ fg 2 7 H 
Slfjg 2 8 ICSt. 

~ © 9 *>3! 2 7HI4, Ja^-* >JAftM - 7 4 £33 BBSUM" # 

-CliP DIt (tr — X 2) ;D~FliIfA (^-Xl) ;G~ 
IttAR-JPIf (^-7 1) ©*g*£**jjs?-o £ ft , A, D , 
GliSN*0^7_>tW-a-D>;B, E, Ht±*jfi;C, F, 
I tttt5R&ft'JtHcD8Rfttt9Jl'?&£ o lit, ^Ep(i^u.-o> 
£©M#& - jl- P * 7 - >^ M-o#fi|i5 0//mtfei. 
f& 2 7 e «t d N sn (»a*^tr ) 7 - >^W-i-P > 

-JPItT'liife^nftA^fc {H«t>A, D, G) o SN 
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ct^^MISfi|jiT-^< m&Ztitz (®*B, C, E, F) o 

^ 0 * A ~ C & , PD,lt ( <ir - * 1 ) fflSNt^r^lr 
a-o>T- N in/i-*>ffi#.M- 7 4 (A©M#) £1^770 

m ; D~FttPD,it (t--* i) (D*mmmwmx~s s?^?? 

^^W>fift*s^fe^f;l|; G~IliPD,|f ( 7" - 7 
1 ) © 4* M tift ® HI , JrC^-*>m&M - 7 4 #&fe£;h,fc¥ft 
^*^t, H*, £©Mt3-{± Lewy body, ^-Offili5 0^ 
m T ifo & o 

Lewy body T't±, ft ^ - * > mfr& X Ufa X V a. tf * > tfttfc © M 
fitf%k&$titz (H4>A~C) o +liB«ii0^6!eiJ:t)s 
PDIf© Lewy body T & * fg it ^ & <fc tFTJb 7 7>>7^U-f 
XDffifiWm&ibLX^Z Z. tfrftfrltz (H*D, E, G, H) 0 

znizftL, ar - j p fomvmmmT'it, z. &&&&&& 
flw + (cgm£ti£©t*r u ar- j p &%(Dm*iz&mm$tite 

^Z. btfftfr-o tzo £tz, P DIfO Lewy body © & frtc & * & BJ§ 
^ A y 7* O «y h ftffi 

nmm i 5 izz\m%s *ftwm&mizttt zmtzm^, ar- 



35 



WO 99/40191 



PCT/JP99/00545 



y££> Potter-Elvehjem * ^ V ± 4 +f _ £ $ ^ % c> ^ ^ D _ 
(lOmM © Tris-HCl pH7.4,0.32M © i 7 p-^ , i m M com 
, 15/zg/n © p -f ^7*?- > , 5/zg/ml ©p-7 v>V7i 
-ii--^^>-7;U-^7;i/t 'J K © Jg & Jg ( APMSF ) & v 
50ng/ml ©^77 7 > f*€J?^-fXlfc. f#*>ftfc* 

*v vm% 4®&>bft&L, mmmftw ( 600 x g i o # iw 

S'G^ilfe^U h ) „ ; h3>FU7^| ( 7000 x g f 1 0 # 
m & 'fo # L tz ^ U y h ) N ^dv-a^1 ( 100, 000 x g t 1 
1$ H & to # « L it ^ U y h ) v S t>" it -f h V" ;b # M ( 900, 000 x g 
T* 1 l$H&to#tt Lfc£0±iH) £f#£o Stz 900, 000 x g © ^ b 
'^^ 0.25Mf>o. 7 n — 7 TES |g SiM T L tz'ik^ i/ a 

7 D -7v £&j£fcJiS&£ «fc 19 « L fc (0.25M.0.86H S V1.3M) & N 
SW28D 4 -0," 28,000rpn T 1 Lfco ±Jf© 

JJiJC£D#5| Lfcfts 0.5M ©^ai?D-^iJ: 0.86M © > a. 7 d - 
7 Jf (DM © * Pel ® £ ;u # 09 t LTM&tzo 

PVDF |7p* h (Bio-Rad) C&Lfco :©7Py H±, 0.05%© 
Tween20 £IK5%-7><M7;U7^ Tris *f li £ H il zk 

(lOmM © Tris-HCl, pH7.6 RU 150mM © NaCl *7r, 5 

2 °C7: 1 B#P B 1^?t Lfc£s 4°CT:-^ S :7o * > ^fctt* fcT * JA 
^ - * > trt ft M - 7 4 3f © » * CD tK ft T" 7 D - 7" L ft „ <k ^ T* > 
0.05%Tween2 0 Tris 8»£JI AJSakT L fc o l*J^=> > > 
D-^tLtlA/J-f i-taij > fix ft (Amersham Life Science, 
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Arlington, 1L) £ffltK Golji v - ft - £ l T fix y - 7 9 7 =j- > 
tfifo (Sigma) &ffll>fc 0 ftlc, d (D 7 a y b % % ^ ;u # 4 ^ ^ — 
tftt******"**- IgG (Dako) *$«fcVttv£a IgG (Dako) ? 

( chemi-luminescence) ( Amersham. Buckinghamshire, UK) T qJ 

ft h titz&mzm 2 9 H~|£ 3 1 liC^to d ft £ fi, m^-* 

9Uii, 3^©{i^A (^-Xl~3) N 3gCDPD,lf ( >r - X 
1-3) N aV2«0AR-JP J |t 1 , 2) ©ituIgj£K 

'Mtr&^v^-h (£fflij©y;u&1t -f X v-* — ^ (3-3-3.-7 
U >ttl*[g|5v-£-T'& 3) ;l3 01lt if A (^-Xl) © 

f7'f>li3;| / y7-^--e$5) ;I3 1 2 SOiSA 
-XI, 2) SlF2«OPD,lf ( >7 - 7, 2 , 3) Ci'inSl 

*©|g^ PD&#:fc<fctmttA©iiiiaiJ£g'J^:£*^y*^h 
5 2 kDa ®$^e|ges ( Bl 4> . Parkin £ ^ 1" ) tf&ttl^ft 
fcofc:** U AR - J P jft^o^aBiftH'MI^^^^*- h 4>T-ti 
tftiB$*i3£c*»ofe (12 91) o £fc N PDIftlt 41kDa (D - 

tzM&% ttfc o i^s ttf*M-7 4©ftt)D (ctfiftM - '7 3 (,n 
4 IV frftMto&Vzi )\,isft®tpiz*%wm&K<D*L®fttfitittii$ 
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ttfr^tz (|30@) o 

Kit"*, *«M»fiKA J **t?5ESLT^fc (H3 IB) , ' © -5 
W±0^««*«fcD, «0J^effte, AR- J Pfc*01H©v> 
H MU 7 : «IBtt^-' + >v >*i (PD) Aid 



5. 4 + 10. 7ftT«fcofc 0 PDItCtlCliPDCI 

tt»AO#»tt4 0-9 8 jfCfet>feo 

£1% ±!B«H#©?V AD N A fc^flSBjfii U m 

e?©i^V>4SVl 0 tt , 2I©77^7-jt^fflutPCR 
JSt:«tDiifitfc ( x * V > 4 :JB#|qj©7'7-fv-, 5'- 
acaagcttttaaagagtttcttgt-3' , ^^10)077^7-, 5'- 
aggcaatgtgttagtacaca-3', x £ y > 1 0 :]i^(qj©7*^>fv' — , 
5'-attgccaaatgcaacctaatgtc-3' , ^^(^©7*^^-7 — , 5'- 
ttggaggaatgagtagggcatt-3') 0 
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= *V>4fcttl67ffi©Ser$Asn ( S 1 6 7 N) <cl&£ 
( G-*A) , i^;>10CB 366 liOArg^Trp 
(R 3 6 6 W) tcS&<*#*£§y (C-»T) \ ££U 380 ft £ V a 
l*^LeutI» (V 3 8 0 L) £ # * £g (G->C) L 
o SI 67NO*fiaifi-?t:o^TttSiJia»* Al w NI f) 
(i?£Mtf)*«2ftS) % R 3 6 6 WO»i»fi ?ttj B|B # n 
Neil t«fc D (»4ffl©»«J»f$tl*) , |feV38 
fi* tt*JIB#« Bs P 1286I tcj^x ( ft II * ft « ) * ft 

Bflfctt, PCR«^3%7^D-xy;K-tI«iLt^ 
Mxfi/ ^ A ^ Lfc«*x AlwNI Tli5 0 bp/1 3 l 

bp©M"> K [jg 3 2 H® A) ] ; Neil T'l* 6 8 b p/9 7 b p 
P [ft 3 2-HOB) j ; Bs P 1286I tli57bp/108b 
P©"> I* [ft 3 2I0C) ] 2ftfc (^32|) 0 

ft* **v>4fc»r*pcR*#«±ttT®a&T?*.*. s^t 

9 4°CT 1 0»B8oaett$fy^ s &^ T '9 4°CT-3 0 8>n®&{£, 

>£ 1 tf-f ^bi; LT^st4 Otf* 7 2 - C ^r 

1 Omx^f^s^tffi, ^ i*v>10t»t« 
PCR^jttt^TiOaOfSS. *«jt: 9 4 «CT 1 0 ftm<D%.&* 
nu, 9 4-CT 3 0S>H®£tt, 5 5 'CT" 3 0#P^(D7r-ij 
7 2'CT4 5»H©x^ ?>i , 3 H^;^ U 40^ 
^Mj^fcft, Sll:7 2 'Ctrl 0»B©x^^y>^ 3 >*fr^. 

±IB*»#t^^T, f?M*^gi%tt (w/w) , 
MM^^am&it (w/m) , (m/m) © 
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14 







PD(%) 


£!+(%) 




160 


160 


320 




320 


320 


640 




180(56.3%) 


181(56.6%) 


361(56.4%) 




140(43.7%) 


139(43.4%) 


279(43.6%) 


2 


= 0.006, d.f. 


= 0.936 a 





;±:^?Jfi^l*Hardy-weinber g 0¥iiIIJ|C^oT^:ffiLfco 



5 







PD(%) 


MK%) 




mi 




mmmm 




GG 


58(36.3%) 


51 


59(36.9%) 


51 


117(36.6%) 


GA 


64(40.0%) 


79 


63(39.4%) 


79 


127(39.7%) 


AA 


38(23.7%) 


30 


38(23.7%) 


30 


76(23.7%) 


x 2 -- 


2.97, d.f. = 2, p = 0.227 b 


*2 = 3.33, d.f. = 2, p 


= 0.189 c 


x 2 


= 0.016, d.f. - 


= 2, p = 0.992 d 
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±SE*S*K: J:ft« N tflLMfc?RV&fc?m(Dmmi±, PD,lf 
7fiS e rO$t}^*SO"l 6 7 fiO S e r *A s n -sli I z: 

B^mVncDr. &ffimi±%it lx^i&uz ttfiwz & o fco 

V 3 8 0 L fc #1*5 tfate^S©!** 

£ |§ 6 (C 7^ f e 





M£A(%) 


PD(%) 


£ft(%) 




160 


160 


320 




320 


320 


640 




309(96.6%) 


314(98.1%) 


623(97.3%) 




11(3.4%) 


6(1.9%) 


17(2.7%) 


* 2 = 


1.51, d.f. = 1, 


p = 0.219 s 





g6t^1-iSt)s V 3 8 0 LCi5»«Wifi?jSftlis PDI 

&ic N r 3 6 6 wicijij-s^iise^ ^ei'.t^aie^sosa 
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it 7 







PD(%) 


£ff(%) 




160 


160 


320 




320 


320 


640 




306(95.6%) 


316(98.8%) 


622(97.2%) 




14(4.4%) 


4(1.2%) 


18(2.8%) 


2 _ 

x - 


5.72. d.f. = 1. 


p = 0.017 a 





(Fisher's exact probability test, p = 0.01 4 < 0.02, 
Odds ratio = 3.60, 95%CI: 0.45-6.50). 



R 3 6 6 Wtijutii, 3M©«fe^§»©*&««fclu PDit-W 
&£Vmi£ACDmx-± < m&tefritztiK R 3 6 6 WcDttAL^Ifc^ 

Mj^i^s FB^mtmnxom^^M^m^^^titzo ip*>s pd 

4%T-SD, PDif lilt Aiat^tt-f tflTlt^fco ^fcs 

(odd ratio) li 3 . 6 0 X' th i tz o 

Sfc^3 3iii, R 3 6 6 W © 7" ^ J W. IB ?'J (D hydropathy 
Index *^77{bLfet»©T*Dx + 8: fili * £ IS £ s -teiiTkH 
pIM^^^^-To H^CD^EP^^T-li, 366 it<D A r g ifi T r p (3 

Iti 3 4 UliR 3 6 6 W (c £ It 6 H &fl* S£{b § * t H T* & 
»K 3 66 <£<7)Arg#Tr pCllLf;f;«), 3 6 1 <ftfr & 3 7 
6&©a^ 'J 7 ^ bffim ( 3 6 0 {fi*5)3 6 0fi[) 

W±©^m<t t» , ±a» Lfe 3 ffltD^gtfCD o ^ S 1 6 7 NStfV 3 
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8 OLttPD^©&«tt&^fc%;l£ftS©fc:*r U R3 6 6WcD 
D Jfe*T#ttfc:ffi < , ±12 odd ratio # 3 . 6 0 

^tti^n/ich^^, :0^fiafi?iip D^^Pfi±a^Ttt^o 
ins ■? # 6 $ e> t\ ^fife^o-ajtf^^^gg^ 

OiiilfilC^ftJ^ft (t;i? o — :*-;u V & u — i- 
&E£#>Rfc£j5£L ^ - * > V > #9 $ * <i> £; -f a II 4 ©Jg. 
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si * © is m 
*©gi5#i$ie?ij, xa*ft&gu < ti* ft 

Ojte«I^» A«^-*> V >f56D®H t » S D N A Sfc 
ft£^ t < tt* ft £ ©ffi ;w X y y-r Xf £JggIB?yfr & & 

4. gt$g i ~ 3 ©i\-rft^{cHatg©^ssB^jT"fe t) > ^©ate 

IH?iJS©lS^J#^ 1 icIBW© 1-4 6 5 <DT % J 
frt>teZ>m&K, £ fcttE^JS©E?!l#^ 2 ic|3«© 1-437© 
7 5 1IE*J & & 4 a S * £K ft fc H * ®«1ie 4 # r * a S K 

5. m#m i - 4 ©u-fftfr fc8att©tta£E9>jt» it, x*y 

* fctt*ft&£U < ti*ft e>©ffi*l«llc>W 
^_*>y >ll:H4t5D N At- fcttitfe^o 
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6 . mxm 1 - 5 © ^ r *i *mc ib © <?> d n Atizit&fc^amfr 

7. «T© (a) ifett (b) Oiei^- Ptiifi^, 

( a ) R8I&®£8|£9 1 (ig3*i© 1 - 4 6 5 ©^< y St IB ?U t^p 

( b ) B5I3r * y gffifllfcs^T i fig u < ItmmcDT Z ;m& 

8. t(TO (c) gcfctt (d) ©saS§ j-|«t5*^. 

( c ) iB?'J^©IE^J#^ 2 id IS it© 1-4 3 7 © T X J S!1B?!J i? 

( d ) bu!3^ =• A«E8IC;is^T 1 is u < l£M©T ^ y 

9 . II^JI 1 - 8 ©^rn^tJEttOD N AWfr* fettatfi^F* 

10. iB?'J«©IB?!J#^ 1 £I3ig©iMS8B?iJJU^ l 2fl©&x 

* V > H fc 1 1 ffl © <f > hDVSMSy^Alf^S^tt*^ 
M^SIB^iJ©!*] 1 0 2 - 1 4 9 6 ©S^WEMCtts 1 - 4 6 5 © 

1 1 . suffix >? v > t 4 > h p >©m^^Jit ^(t * -r > h d > 

©ffi£E#I.H:, TI3$J$£ D & £ & ©T*& £tl#ig 1 0(ig3$£©it 
1 © 3 ' LTIB?iJH©IB?iJ#^ 3 C 13® ©i&»EB?'J £ * 
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u x * y > 2 © 5 ■ *ieuzm& Lx§m?<(D%mm^ a izmmo 

x £ v > 2 ^ x £ v > 3 © (I ^ s r a -r > h P > .fcfc > X £ v > 
2©3' UT@2^J^©iS?iJ#-^ 5 {1 IB II © & S IE ?'J £ * 

L, x£ y > 3 © 5 ' LT|E?iJ3t©iEy'J#^ 6 KIB«© 

3 © 3 ' *J}&fc:RSgE LTiE?!]3t©iE?y#^ 7 t3fBil©i£SlE?'J£^ 

x >? y > 4 © 5 5 jOftlzmm IT &IE3M©iE?!l#^ 8 

i^V>4J:x^v>50ll;^Sts^> h p > & . x £ y > 

4 © 3 ' *SB£|»jg L,TiE8ia©E?!J#^ 9 £ SB « © it £ IE ?U £ £ 
U x77 y > 5 © 5 * *ig£B¥g LTie?Ug©iB?iJS^ 1 0 (cIBH 

x ^ v > 5 i: x $ y > 6 © m iz -r * -r > b p > fcU x * v > 

5 ©3 ' 5feag tcwf t TK?'jn©ie*'j#-^ i i izmmoi&min* 

*U x* v > 6 © 5 ' *JSjjt ttE?iJ^©SE?'J#^ 1 2 {clB«©ig 
S1E?'J££ U 

xi'V>6i:i^V>7CFII:^St5'f > hD>tt, x £ y > 
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iB?'J#^ 1 J a±t-© 5 ' - 3 ' ^flti&^TEaiaoESI 
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2 7 . mMm i tE*©^-*> v ^ftH^ie^oi^v > 3 
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« 2 9 (ct8ft®££E8ig« u e$i#-5 i ©mm©7 > a± 
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^^^■r?>^©-e > $)§3i:$^si[i:-r§7 , 7^v-^fe(i7'D-y 0 

2 9 . sit^H 1 CSB«©^-^ > V ^JSH-^Stfi^Ox* v > 4 
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(1) Exon 3 

(2) Exon 4 inner 

(3) Exon 4 outer 

(4) Exon 5 
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intron 4-»HH*hBxon 5 

, . 640 650 660 

N<?rpml tcccaaag GGT CCA TCT TGC TGG GAT GAT GTT TTA ATT 

Gly Pro Ser Cys Trp Asp Asp Val Leu He 



tgafeaat tcccaaag GTC CAT CTT GCT GGG ATG ATG TTT TAA TT 

Val His Leu Ala Gly Met Met Phe *** 
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SEQUENCE LISTING 
<1I0> Nobuyoshi Shimizu 
Yoshiyuki Mizuno 
<120> DNA or Gene responsible for Parkisonism 
<130> P489PCT 
<160> 52 

<210> 1 
< 2 1 1 > 2 960 
< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 

<2 20> 
<221> CDS 
<222> 102.. 1496 
<221> exon 1 
< 2 2 2> 1 . . 1 08 
< 2 2 1 > exon 2 
<222> 109. .272 
< 2 2 I > exon 3 
<222> 273. .513 
< 2 2 1 > exon 4 
<222> 514. .635 
< 2 2 1 > exon 5 
<22 2> 636. . 7 1 9 
< 2 2 1 > exon 6 
<222> 720. . 835 
<221> exon 7 
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< 2 2 2 > 836. . 9 72 
< 2 2 1 > exon 8 

< 2 2 2 > 9 7 3. . 1 0 34 
< 2 2 1 > exon 9 

<2 2 2> 1 0 3 5. . 1 1 84 
< 2 2 1 > exon 10 

< 2 2 2 > 1 1 8 5. . 1 2 68 
< 2 2 1 > exon 11 
<222> 1269. .1386 
<221> exon 12 
<222> 1387. .2960 

<400> 1 

tccgggagga ttacccagga gaccgctggt gggagg.cgcg gctggcgccg 50 
ctgcgcgcat gggcctgttc ctggcccgca gccgccacct accc.agtgac 100 
c'atg ata gtg ttt gtc agg tic aac tec age cat gg t ttc 140 
Met lie Val Phe Val Arg Phe Asn Ser Ser His Gly Phe 
• 5 io 

cca gtg gag gtc gat tct gac acc age ate ttc cag etc 179 
Pro Val Glu Val Asp Ser Asp Thr Ser He Phe Gin Leu 

15 20 25 

aag gag gtg gtt get aag cga cag ggg gtt ccg get gac 218 
Lys Glu Val Val Ala Lys Arg Gin Gly Val Pro Ala Asp 

30 35 
cag ttg cgt gtg att ttc gca ggg aag gag ctg agg aat 257 
Gin Leu Arg Val He Phe Ala Gly Lys Glu Leu Arg Asn 

40 45 50 

gac tgg act gtg cag aat tgt gac ctg gat cag cag age 296 



2/30 



WO 99/40191 

Asp Trp Thr 
55 

all g t t cac 
He Val His 

gaa a t g aa t 
Glu Met Asn 
80 

gcg gga ggc 
Ala Gly Gly 

gt g gac etc 
Val Asp Leu 
105 

ggg c t g get 
Gly Leu Al a 
120 

tea cca cca 
Ser Pro Pro 

aac age 1 1 1 

Asn Ser Phe 
145 

gtg cag ccg 

Val Gin Pro 

agg cag gca 
Arg Gin Ala 



Val Gin Asn Cys 

att gtg cag aga 
He Val Gin Arg 
70 

gca act gga ggc 
Ala Thr Gly Gly 
85 

tgt gag egg gag 
Cys Glu Arg Glu 
95 

age age tea. gt c 
Ser Ser Ser Val 
110 

g t c att c tg cac 
Val He Leu His 

get gga agt cca 

Ala Gly Ser Pro 
135 

tat gtg tat tgc 

Tyr Val Tyr Cys 
150 

gga aaa etc agg 

Gly Lys Leu Arg 
160 

acg etc acc t tg 

Thr Leu Thr Leu 



Asp Leu Asp Gin 
60 

ccg tgg aga aaa 

Pro Trp Arg Lys 
75 

gac gac ccc aga 

Asp Asp Pro Arg 

ccc cag age t tg 

Pro Gin Ser Leu 
100 

etc cca gga gac 

Leu Pro Gly Asp 
115 

act gac age agg 

Thr Asp Ser Arg 
125 

gca ggt aga tea 

Ala Gly Arg Ser 
140 

aaa ggc ccc tgt 

Lys Gly Pro Cys 

gta cag tgc age 

Val Gin Cys Ser 
165 

acc cag gg t cca 

Thr Gin Gly Pro 
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Gin Ser 
65 

ggt caa 335 
Gly Gin 

aac gcg 374 
Asn Ala 
90 

ac t egg 4 1 3 
Thr Arg 

tct gtg 452 
Ser Val 

aag gac 491 
Lys Asp 
130 

ate t ac 530 
He Tyr 

caa aga 569 

Gin Arg 

155 

acc tgc 608 

Thr Cys 

tct tgc 647 
Ser Cys 
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170 

tgg ga t gal gu 
Trp Asp Asp Va 1 
185 

tgc caa tec cca 
Cys Gin Ser Pro 

t tc III aaa tgt 
Phe Phe Lys Cys 
210 

aca cca gta get 
Thr Pro Va I Ala 
225 

aac ate act tgc 
Asn He Thr Cys 
235 

gtc c tg gt l t tc 
Val Leu Val Phe 
250 

t ta gac tgt tie 
Leu Asp Cys Phe 

ga 1 egg cag t t t 
Asp Arg Gin Phe 
275 

c t g eel tgt g t g 
Leu Pro Cys Val 
290 



175 

tla all cca aac egg 
Leu lie Pro Asn Arg 
'190 

c ac tgc cc I ggg ac t 
His Cys Pro Gly Thr 
200 

gga gca cac ccc acc 
Gly Ala His Pro Thr 
215 

llg cac ctg ale gca 
Leu His Leu lie Ala 
230 

alt acg tgc aca gac 
lie Thr Cys Thr Asp 
240 

cag tgc aac tec cgc 
Gin Cys Asn Ser Arg 
255 

cac t ta tac tgt gtg 
His Leu Ty r Cys Val 
265 

git cac gac cct caa 
Val His Asp Pro Gin 
280 

gc t ggc tgt ccc aac 
Ala Gly Cys Pro Asn 
295 



180 

atg agl ggt gaa 686 

Mel Ser Gly Giu 
195 

agl gca gaa tit 725 

Ser Ala GI u Phe 

205 

let gac aag gaa 764 

Ser Asp Lys Glu 
220 

aca aat agt egg 803 

Thr Asn Ser Arg 

gle agg age ccc 842 
Val Arg Ser Pro 
245 

cac gtg at t tgc 881 
His Val He Cys 
260 

aca aga etc aat 920 

Thr Arg Leu Asn 

270 

c t t ggc tac tec 959 
Leu Gly Tyr Ser 
285 

tec tig alt aaa 998 
Ser Leu He Lys 



4/30 



WO 99/40191 



PCT/JP99/00545 



gag etc c a l c ac tie 
Glu Leu His His Phe 
300 

aac egg tac cag cag 
Asn Arg Tyr Gin Gin 
315 

cag atg ggg gg C gtg 
Gin Mel Gly Gly Val 
330 

gcg ggg ctg ctg ccg 
Ala Gly Leu Leu Pro 
340 

tgc gaa ggg ggc aat 
Cys Glu Gly Gly Asn 
355 

tgc egg gaa tgt aaa 
Cys Arg Glu Cys Lys 
365 

agt gee gta ttt gaa 
Ser Ala Val Phe Glu 
380 

tac aga gtc gat gaa 
Tyr Arg Val Asp Glu 
395 

gaa gca gee tec aaa 
Glu Ala Ala Ser Lys 
405 

ccc tgl ccc cgc tgc 



agg a t t ctg gga gaa 
Arg lie Leu Gly Glu 
305 

tat ggt gca gag gag 
Tyr Gly Ala Glu Glu 
320 

tta tgc ccc cgc cct 
Leu Cys Pro Arg Pro 
335 

gag cct gac cag agg 
Glu Pro Asp Gin Arg 
345 

ggc ctg ggc tgl ggg 
Gly Leu Gly Cys Gly 
360 

gaa gcg tac cat gaa 
Glu Ala Tyr His Glu 
370 

gec tea gga aca act 
Ala Ser Gly Thr Thr 
385 

aga gee gec gag cag 
Arg Ala Ala Glu Gin 
400 

gaa ace ale aag aaa 
Glu Thr He Lys Lys 
410 

cat gta cca gtg gaa 



gag cag tac 1037 

Glu Gin Tyr 

310 

tgt gtc ctg 1076 
Cys Val Leu 
325 

ggc tgt gga 1115 
Gly Cys Gly 

aaa gtc ace 1154 

Lys Val Thr 
350 

ttt gee ttc 1193 

Phe Ala Phe 

ggg gag ( gc 1232 

Gly Glu Cys 

375 

act cag gee 1271 
Thr Gin Ala 
390 

get cgt tgg 1310 
Ala Arg Trp 

ace acc aag 1349 

Thr Thr Lys 
415 

aaa aat gga 1388 
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Pro Cys Pro Arg Cys His Val Pro Val Glu Lys Asn Gly 

420 425 

ggc tgc atg cac atg aag tgt ccg cag ccc cag tgc agg 1427 
Gly Cys Met His Met Lys Cys Pro Gin Pro Gin Cys Arg 
430 435 440 

etc gag tgg tgc tgg aac tgt ggc tgc gag tgg aac cgc 1466 
Leu Glu Trp Cys Trp Asn Cys Gly Cys Glu Trp Asn Arg 
445 450 455 

gtc tgc atg ggg gac cac tgg ttc gac gtg tagecaggge 1506 
Val Cys Met Gly Asp His Trp Phe Asp Val 
460 465 

ggccgggcgc cccatcgcca catcctgggg gagcataccc agtgtctacc 1556 

ttcattttct aattctcttt tcaaacacac acacacacgc gcgcgcgcgc 160 6 

acacacactc ttcaagtttt tttcaaagtc caactacagc caaattgeag 1656 

aagaaactcc tggatccctt tcactalgtc calgaaaaac agcagagtaa 1706 

aattacagaa gaagctcctg aatcc.ctttc agtttgtcca cacaagacag 1756 

cagagccatc tgcgacacca ccaacaggcg ttctcagcct ceggatgaca 1806 

caaataccag agcacagatt caagtgcaat ccatgtatct gtalgggtca 1856 

ttctcacctg aattcgagac aggcagaatc agtagctgga gagagagttc 1906 

tcacatttaa tatcctgcct tttaccttca gtaaacacca tgaagatgee 1956 

attgacaagg tgtttctctg taaaatgaac tgcagtgggl tctccaaact 2006 

agattcatgg ctttaacagt aatgttctta tttaaatttt cagaaagcat 2056 

ctattcccaa agaaccccag gcaatagtca aaaacatttg tttalcctta 2106 

agaattccat ctatataaat egcattaate gaaataccaa ctatgtgtaa 2156 

a i c aac t tgt cacaaaglga gaaattatga aagttaattl gaatgttgaa 2 2 0 6 

Igtttgaatt acagggaaga aatcaagtta atgtactttc attccctttc 2256 

atgatttgea actllagaaa gaaattgttt ttctgaaagt atcaccaaaa 2306 

aatctatagt tlgattctga gtalicattl tgcaacttgg agattttget 2356 
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aatacatttg gctccactgt aaatttaaia gataaagtgc ctataaagga 2406 

aacacgttta gaaatgattt caaaatgata ttcaatctta acaaaagtga 2 456 

acattattaa atcagaatct ttaaagagga gcctitccag aactaccaaa 2506 

atgaagacac gcccgactct ctccatcaga agggtttata cccctttggc 2556 

acaccctctc Iglccaatct gcaagtccca gggagctctg cataccaggg 2606 

gttccccagg agagacctlc tcttaggaca glaaactcac tagaatattc 2656 

cttatgttga caiggattgg atttcagttc aatcaaactl tcagcttttt 2706 

tttcagccat tcacaacaca atcaaaagat taacaacact gcatgcggca 2756 

aaccgcatgc tcttacccac actacgcaga agagaaagta caaccactal 2806 

cttttgllcl acctgtaltg tctgacttct caggaagalc gtgaacataa 2856 

ctgagggcat gagtctcact agcacatgga ggccctlttg gatttagaga 2906 

ctgtaaatta ttaaatcggc aacagggctt ctctttttag atgtagcact 2956 
gaaa 2 9 60 



<210> 2 
< 2 1 1 > 2 876 
<212> DNA 

< 2 I 3 > Homo sapiens 

<2 2 0> 

< 2 2 1 > CDS 

<2 2 2> 102. . 1412 

<221> exon 1 

<2 2 2> 1. . 108 

< 2 2 1 > exon 2 

<222> 109. . 272 

<221> exon 3 

<222> 273. .513 
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<2 2 1 > exon 4 
<222> 5 14.. 635 
< 2 2 I > exon 6 
<222> 636. . 751 
<2 2 1 > exon 7 
<2 2 2 > 7 5 2. . 888 
< 2 2 1 > exon 8 
<2 2 2 > 8 8 9. . 9 50 
< 2 2 1 > exon 9 
<222> 951. . 1 100 
<221> exon 10 
<2 2 2> 1 101. . 1 184 
<2 2 1 > exon 1 1 
<2 2 2> 1 1 85.. 1 302 
< 2 2 I > exon 12 
<222> 1303. . 2876 

<400> 2 

Ucgggagga ttacccagga gaccgctggt gggaggcgcg gctggcgccg 50 
ctgcgcgcat gggcctgttc ctggcccgca gccgccacct acccagtgac 100 
c atg ata gtg ttt glc agg ttc aac tec age cat ggt tie 140 
Met He Val Phe Val Arg Phe Asn Ser Ser His Gly Phe 
1 5 io 

cca gtg gag gtc gat tct gac acc age ate ttc cag etc 179 
Pro Val Glu Val Asp Ser Asp- Thr Ser He Phe Gin Leu 

15 20 25 

aag gag gtg g 1 1 get aag cga cag ggg gtt ccg get gac 218 
Lys Glu Val Val Ala LysArg Gin Giy Val Pro Ala Asp 
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30 35 
cag ttg cgt gtg att ttc gca ggg aag gag ctg agg aat 257 
Gin Leu Arg Val He Phe Ala Gly Lys Glu Leu Arg Asn 

40 45 50 

gac tgg act gtg cag aat tgt gac ctg gat cag cag age 296 
Asp Trp Thr Val Gin Asn Cys Asp Leu Asp Gin Gin Ser 
55 60 65 

att gtt cac att gtg cag aga ccg tgg aga aaa ggt caa 335 
He Val His He Val Gin Arg Pro Trp Arg Lys Gly Gin 

70 75 
gaa atg aat gca act gga ggc gac gac ccc aga aac gcg 374 
Glu Met Asn Ala Thr Gly Gly Asp Asp Pro Arg Asn Ala 

80 85 90 

gcg gga ggc tgt gag egg gag ccc cag age ttg act egg 413 
Ala Gly Gly Cys Glu Arg Glu Pro Gin Ser Leu Thr Arg 

95 100 
gig gac etc age age tea gtc etc cca gga gac tct gtg 452 
Val Asp Leu Ser Ser Ser Val Leu Pro Gly Asp Ser Val 
1Q 5 110 115 

ggg ctg get gtc att ctg cac act gac age agg aag gac 491 
Gly Leu Ala Val He Leu His Thr Asp Ser Arg Lys Asp 
120 125 130 

tea cca cca get gga agt cca gca ggt aga tea ate tac 530 
Ser Pro Pro Ala Gly Ser Pro Ala Gly Arg Ser He Tyr 

135 ho 
aac age ttt tat gtg tat tgc aaa ggc ccc tgt caa aga 569 
Asn Ser Phe Tyr Val Tyr Cys Lys Gly Pro Cys Gin Arg 
145 150 155 
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gtg cag ccg gga aaa 
Val Gin Pro Gly Lys 
160 

agg cag gca acg etc 
Arg Gin Ala Thr Leu 
170 

aaa tgt gga gca cac 
Lys Cys Gly Ala His 
185 

gt a get t tg cac c tg 
Val Ala Leu His Leu 
200 

ac t tgc at t acg tgc 
Thr Cys lie Thr Cys 
210 

gt t 1 1 c cag tgc aac 
Val Phe Gin Cys Asn 
225 

tgt tic cac 1 1 a t ac 
Cys Phe His Leu Tyr 
235 

cag 1 1 1 gt t cac gac 
Gin Phe Val His Asp 
250 

tgt gtg gc t ggc tgt 
Cys Val Ala Gly Cys 
265 

cat cac t tc agg a 1 1 



etc agg gta cag tgc 
Leu Arg Val Gin Cys 
165 

acc t tg acc cag gaa 
Thr Leu Thr Gin GIu 
175 

ccc acc let gac aag 
Pro Thr Ser Asp Lys 
190 

ale gca aca aat agl 
He Ala Thr Asn Ser 
205 

aca gac gtc agg age 
Thr Asp Val Arg Ser 
215 

tec cgc cac gtg at t 
Ser Arg His Val lie 
230 

tgl gtg aca aga c t c 
Cys Val Thr Arg Leu 
240 

eel caa ctt ggc tac 
Pro Gin Leu Gly Tyr 
255 

ccc aac tec t t g a t t 
Pro Asn Ser Leu lie 
270 

ctg gga gaa gag cag 



age acc tgc 608 
Ser Thr Cys 

tit He tit 647 

Phe Phe Phe 

180 

gaa aca cca 686 

Glu Thr Pro 
195 

egg aac ale 725 

Arg Asn lie 

ccc gtc ctg 764 
Pro Val Leu 
220 

tgc It a gac 803 
Cys Leu Asp 

aat gat egg 84 2 

Asn Asp Arg 

245 

tec c tg cc t 881 
Ser Leu Pro 
260 

aaa gag etc 920 
Lys Glu Leu 

tac aac egg 959 
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His His Phe Arg He 
275 

tac cag cag tat ggl 
Tyr Gin Gin Tyr Gly 
290 

ggg ggc g t g t t a t gc 
Gly Gly Val Leu Cys 
300 

.ctg ctg ccg gag cct 
Leu Leu Pro Gl u Pro 
315 

ggg ggc aal ggc ctg 
Gly Gly Asn Gly Leu 
330 

gaa tgt aaa gaa gcg 
Glu Cys Lys Glu Ala 
340 

gta 1 1 t gaa gcc tea 
Val Phe Glu Ala Ser 
355 

gtc gat gaa aga gcc 
Val Asp Glu Arg Ala 
365 

gcc tec aaa gaa acc 
Ala Ser Lys Glu Thr 
380 

ccc cgc Igc cat gta 
Pro Arg Cys His Val 



Leu Gly Glu Glu Gin 
280 

gca gag gag tgt gtc 
Ala Glu Glu Cys Val 
295 

ccc cgc cct ggc tgt 

Pro Arg Pro Gly Cys 
305 

gac cag agg aaa gtc 

Asp Gin Arg Lys Val 
320 

ggc tgt ggg ttt gcc 

Gly Cys Gly Phe Ala 
335 

tac cat gaa ggg gag 

Tyr His Glu Gly Glu 
345 

gga aca act act cag 

Gly Thr Thr Thr Gin 
360 

gcc gag cag get cgt 

Ala Glu Gin Ala Arg 
370 

a t c aag aaa acc acc 

lie Lys Lys Thr Thr 
385 

cca gtg gaa aaa aat 

Pro Val Glu Lys Asn 



Tyr Asn Arg 
285 

ctg cag atg 998 

Leu Gin Mel 

gga gcg ggg 1037 

Gly Ala Gly 
310 

acc tgc gaa 1076 

Thr Cys Glu 
325 

t t c tgc egg 1115 

Phe Cys Arg 

tgc agt gcc 1154 
Cys Ser Ala 
350 

gcc tac aga 1193 
Ala Ty r Arg 

tgg gaa gca 1232 

Trp Glu Ala 

375 

aag ccc tgl 1271 
Lys Pro Cys 
390 

gga ggc tgc 1310 
Gly Gly Cys 
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395 400 
alg cac atg aag tgt ccg cag ccc cag t gc agg etc gag 1349 
Met His Met Lys Cys Pro Gin Pro Gin Cys Arg Leu Glu 

4 °5 410 415 

tgg tgc tgg aac tgt ggc tgc gag tgg aac cgc gtc tgc 1388 
Trp Cys Trp Asn Cys Gly Cys Glu Trp Asn Arg Val Cys 

420 - 425 
atg ggg gac cac tgg tic gac gtg TAGCCAGGGC GGCCGGGCGC 1432 
Met Gly Asp His Trp Phe Asp Val 
430 435 

cccatcgcca catcctgggg gagcataccc agtgtctacc ttcatlttct 1482 
aattctctlt tcaaacacac acacacacgc gcgcgcgcgc acacacactc 1532 
ttcaagtttt tttcaaaglc caactacagc caaattgeag aagaaactcc 1582 
tggatccctt Icactatgtc catgaaaaac agcagagtaa aattacagaa 1632 
gaagctcctg aatccctllc agtttgtcca cacaagacag cagagccatc 1682 
tgcgacacca ccaacaggcg ttctcagcct ceggatgaca caaataccag 1732 
agcacagatt caaglgcaat ccatgtatct gtatgggtca ttctcacctg 1782 
aattcgagac aggcagaatc agtagctgga gagagagttc tcacatltaa 1832 
tatcctgcct tttaccttca gtaaacacca tgaagatgee attgacaagg 1882 
Igtttctctg taaaatgaac tgcagtgggt tctccaaact agattcatgg 1932 
ctttaacagl aatgttctta tttaaattlt cagaaagcat ctattcccaa 1982 
agaaccccag gcaatagtca aaaacatttg tttatcctta agaattccat 2032 
ctatataaat cgcattaalc gaaataccaa ctatgtgtaa atcaacttgt 2082 
cacaaagtga gaaaltalga aagttaatlt gaatgttgaa tgttlgaatt 2132 
acagggaaga aatcaagtta atgiactttc attccclttc atgatttgea 2182 
actttagaaa gaaattgtu ttctgaaagt atcaccaaaa aatctatagt 2232 
ttgattctga glaticattt tgcaacttgg agattttget aatacatttg 2282 
gctccactgt aaatttaata galaaagtgc clataaagga aacaegttta 2332 
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gaaatgattt caaaalgata tlcaatclla acaaaagtga acattattaa 2382 

atcagaalcl ttaaagagga gcctttccag aactaccaaa algaagacac 2432 

gcccgactct ctccatcaga agggtttata ccccltlggc acaccctcic 2482 

tgtccaatct gcaagtccca gggagctclg calaccaggg gllccccagg 2532 

agagaccltc lcttaggaca gtaaactcac tagaatattc cllatgtlga 2582 

calggattgg alitcagtlc aatcaaactt tcagctlttt tttcagccat 2632 

tcacaacaca atcaaaagal taacaacacl gcalgcggca aaccgcatgc 2682 

tcttacccac actacgcaga agagaaagla caaccactal cttttgttct 2732 

acclgtattg tctgacttct caggaagatc gtgaacataa ctgagggcat 2782 

gagtctcact agcacatgga ggcccttttg galtlagaga clglaaatta 2832 

tiaaatcggc aacagggcit ctctttt tag atgtagcacl gaaa 2 8 76 

<210> 3 
< 2 1 1 > 10 
<212> DNA 

<2 1 3> Homo sapiens 



<220> 

<221> intron 
<222> 1. . 10 



<400> 3 

gtacgtgggt 10 

<210> 4 
< 2 1 1 > 10 
<212> DNA 

< 2 1 3> Homo sapiens 
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<2 2 0> 

<2 2 I > intron 
<2 2 2> 1. . 10 

<400> 4 
cc t tggt cag 

<210> 5 
<2 1 1 > 10 
<212> DNA 

< 2 1 3 > Homo sapiens 
<2 2.0> 

< 2 2 1 > intron 
<2 2 2> 1 . . 10 

<400> 5 
gtgagtctcc 

<210> 6 

<21 1> 10 

<212> DNA 

< 2 1 3 > Homo sapiens 
<22 0> 

<221> intron 

<2 2 2> 1. . 10 



10 



10 
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<400> 6 



tcccaaacag 



10 



<210> 7 

< 2 1 1 > 10 
< 2 1 2 > DNA 

< 2 1 3 > Homo sap iens 
<2 20> 

< 2 2 1 > intron 

< 2 2 2 > 1 . . 10 

<400> 7 

gtaa t tggaa 1 o 

<210> 8 

< 2 1 1 > 10 
< 2 1 2> DNA 

< 2 1 3 > Homo sapiens 
<2 2.0> 

<221> intron 

<22 2> I. . 10 

<400> 8 

tc t tc t ccag 10 
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< 2 1 0> 9 

< 2 1 I > 10 
<212> DNA 

< 2 1 3 > Homo sapiens 
<220> 

< 2 2 1 > intron 
<2 2 2> 1. . 10 

<400> 9 
gtaaggaaat 

<210> 10 

< 2 1 1 > 10 
< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 
<2 20> 

< 2 2 1 > intron 

<2 2 2> 1 . . 10 

<400> 10 
1 1 tcccaaag 

<210> 11 

< 2 1 1 > 10 
<212> DNA 

< 2 1 3 > Homo sapiens 
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10 



10 
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<2 20> 



< 2 2 1 > 



i n t r on 



<2 2 2> 



1. . 10 



<400> 



g t aag t ac c I 



10 



<210> 12 

< 2 1 1 > 10 

< 2 I 2 > DNA 

< 2 1 3 > Homo sapiens 
<220> 

< 2 2 1 > intron 
<2 2 2> 1 . . 10 

<400> 12 

1 1 tc 1 1 1 cag 10 

<210> 13 

< 2 1 1 > 10 
<212> DNA 

< 2 1 3 > Homo sapiens 
<220> 

< 2 2 1 > inlron 

<22 2> 1. . 10 
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<400> 13 
gt aagga t c t 

<210> 14 

<211> 10 

<212> DNA 

< 2 1 3 > Homo sapiens 
<220> 

<221> intron 

<2 2 2 > 1 . . 10 

<400> 14 
etc t c tgcag 

<210> 15 

<211> 10 

< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 
<220> 

< 2 2 1 > intron 

<2 2 2> 1. . 10 

<400> 15 
gt aag t c t ag 
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1 0 



10 
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<210> 16 
< 2 1 1 > 10 
<212> DNA 

<2 1 3> Homo sapiens 
<2 20> 

< 2 2 1 > intron 
<2 2 2> 1. . 10 

<400> 16 
1 1 1 ccaacag 

<210> 17 

<21 1> 10 

<212> DNA 

<213> Homo sapiens 

<220> 

< 2 2 1 > intron 
<2 2 2> 1 . . 10 

<400> 17 
gtgagtgagc 

<210> 18 
<2 1 1 > 10 
< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 
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10 



10 



19/30 




WO 99/40191 

<2 2 0> 

< 2 2 1 > intron 

< 2 2 2 > 1 . . 1 0 

<400> 18 
gg 1 1 1 1 gc ag 

<210> 19 

< 2 1 1 > 10 
< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 
<2 20> 

< 2 2 1 > intron 

<2 2 2> 1 . . 10 

<400> 19 
gt gagt ac t g 

< 2 1 0 > 20 

< 2 1 1 > 10 
<212> DNA 

< 2 1 3 > Homo sapiens 
<2 2 0> 

<221> intron 

<2 2 2> 1. . 10 
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<400> 20 
t c t t t t gcag 

< 2 1 0> 21 

< 2 1 1 > 10 

< 2 1 2 > DNA. 

< 2 1 3 > Homo sapiens 

<220> 

< 2 2 1 > intron 
<2 2 2> 1 . . 10 

<400> 21 
gtacagaatg 

<210> 22 

< 2 1 1 > 10 
<212> DNA 

< 2 1 3 > Homo sapiens 
<2 2 0> 

<221> intron 
<2 2 2> 1. . 10 

<400> 22 
gt 1 1 cc ccag 
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<210> 23 

< 2 1 1 > 10 
<212> DNA 

<213> Homo sapiens 
<2 2 0> 

< 2 2 1 > intron 
<2 2 2> 1 . . 10 

<400> 23 
gtgagt c tgt 

<210> 2 4 

< 2 1 1 > 10 
<2 1 2> DNA 

< 2 1 3 > Homo sapiens 
<2 2 0> 

< 2 2 1 > intron 

<2 2 2> 1. . 10 

<400> 24 
cccccaacag 

<210> 25 

<211> 24 

<212> DNA 

< 2 1 3 > Homo sapiens 
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<400> 25 



gcgcggctgg cgccgctgcg cgca 



24 



<210> 26 
< 2 1 1 > 20 
< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 
<400> 26 

calgtcggag agacgcggcg 20 

<2 I 0> 27 
< 2 1 1 > 23 
< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 
<400> 27 

atgttgctal caccatttaa ggg 23 

<210> 28 

<2 1 1 > 23 

<212> DNA 

< 2 1 3 > Homo sapiens 

<400> 28 

gtacggcgga cgcgacggtt aga 23 

<210> 29 
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< 2 I 1 > 21 



<212> DNA 



<213> Homo 



sapiens 



<400> 29 



aca tgt cac t 



1 1 1 gc I t ccc t 



<210> 30 
< 2 1 1 > 23 
<2 1 2 > DNA 

< 2 1 3 > Homo sapiens 
<400> 30 

cgtcagacgl acctcgtacc gga 23 

<210> 31 
< 2 1 1 > 23 
<212> DNA 

< 2 1 3 > Homo sapiens 
<400> 31 

aggtagatca atctacaaca get 23 

<210> 32 

< 2 1 1 > 25 

<212> DNA 

< 2 1 3 > Homo sapiens 
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<400> 32 



cgtccgttgc gagtggaact gggtc 



25 



< 2 1 0 > 33 
< 2 1 1 > 2 4 
<212> DNA 

< 2 1 3 > Homo sapiens 
<400> 33 

acaagctttt aaagagtttc ttgt 24 

<210> 34 
< 2 1 1 > 20 
<212> DNA 

<213> Homo sapiens 
<400> 34 

acacatgatt gtgtaacgga 20 

<210> 35 
< 2 1 1 > 22 
<212> DNA 

< 2 1 3 > Homo sapiens 
<400> 35 

acatgtctta aggagtacat tt 22 
<210> 36 
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< 2 1 1 > 24 



< 2 1 2 > DNA 



< 2 1 3 > Homo sapiens 



<400> 36 



gtgacaaacg gtcctttaat ctct 



24 



<210> 37 
< 2 1 1 > 23 
<212> DNA 

< 2 1 3 > Homo sapiens 
<400> 37 

agagattgtt lactgtggaa aca 23 

<210> 38 
<211> 23 
<212> DNA 

<2 1 3> Homo sapiens 
<400> 38 

tcctagattt ttatcgtagt gag 23 

<210> 39 

<2 1 1 > 20 

<212> DNA 

< 2 1 3 > Homo sapiens 
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<400> 39 



gagccccgtc ctggt 1 1 tec 



20 



<210> 40 
< 2 1 1 > 24 
<2 1 2 > DNA 

< 2 1 3 > Homo sapiens 
<400> 40 

aaccgatgag ggaeggaaca cacc 24 

<210> 41 
<21 1> 24 
<212> DNA 

< 2 1 3 > Homo sapiens 
<400> 41 

tgcctttcca cactgacagg tact 24 

<210> 42 

< 2 1 1 > 24 

<212> DNA 

<213> Homo sapiens 

<400> 42 

agagattacg attacttctt gtct 24 

<2I0> 43 
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< 2 I 1 > 23 



<212> DNA 



<213> Homo 



sapiens 



<400> 43 



tgatagtcat 



aactgtgtgt aag 



23 



<210> 44 
< 2 1 1 > 23 
<212> DNA 

< 2 1 3 > Homo sapiens 
<400> 44 

ttctatct.gc gattactctg tea 23 

<210> 45 
< 2 1 1 > 20 
< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 
<400> 45 

gggtgaaatt tgcagtcagt 20 

<210> 46 
<2 1 1 > 23 
<212> DNA 

< 2 1 3 > Homo sapiens 
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<400> 46 



acgtgtaccc gaccctaata taa 



23 



<210> 47 
< 2 1 1 > 23 
<2 1 2 > DNA 

< 2 1 3 > Homo sapiens 
<400> 47 

attgccaaat gcaacctaat gtc 23 

<210> 48 
< 2 1 I > 22 
< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 
<400> 48 

ttacgggatg agtaaggagg tt 22 

<210> 49 

< 2 1 1 > 23 

<212> DNA 

< 2 1 3 > Homo sapiens 

<400> 49 

acagggaaca taaactctga tec 23 

<210> 50 
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< 2 1 1 > 22 



<212> DNA 



<213> Homo 



sapiens 



<400> 50 



agac 1 1 c c ac 



ggaccacaca ac 



22 



<210> 51 
< 2 1 1 > 19 
<2 1 2 > DNA 

< 2 1 3 > Homo sapiens 
<400> 51 

gtttgggaat gcgtgtttt 19 

<210> 52 
< 2 1 1 > 24 
<212> DNA 

< 2 1 3 > Homo sapiens 
<400> 52 

acagatggaa glaaaagatt aaga 24 
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